Novel alternative splice variants of the human protein arginine methyltransferase 1 (PRMT1) gene, discovered using next-generation sequencing.
Next-generation sequencing (NGS) technology is highly expected to help researchers disclose the complexity of alternative splicing and understand its association with carcinogenesis. Alternative splicing alterations are firmly associated with multiple malignancies, in terms of functional roles in malignant transformation, motility, and/or metastasis of cancer cells. One perfect example illustrating the connection between alternative splicing and cancer is the human protein arginine methyltransferase 1 (PRMT1) gene, previously cloned from members of our research group and involved in a variety of processes including transcription, DNA repair, and signal transduction. Two splice variants of PRMT1 (variants v.1 and v.2) are downregulated in breast cancer. In addition, PRMT1 v.2 promotes the survival and invasiveness of breast cancer cells, while it could serve as a biomarker of unfavorable prognosis in colon cancer patients. The aim of this study was the molecular cloning of novel alternative splice variants of PRMT1 with the use of 3' RACE coupled with NGS technology. Extensive bioinformatics and computational analysis revealed a significant number of 19 novel alternative splicing events between annotated exons of PRMT1 as well as one novel exon, resulting in the discovery of multiple PRMT1 transcripts. In order to validate the full sequence of the novel transcripts, RT-PCR was carried out with the use of variant-specific primers. As a result, 58 novel PRMT1 transcripts were identified, 34 of which are mRNAs encoding new protein isoforms, whereas the rest 24 transcripts are candidates for nonsense-mediated mRNA decay (NMD).